We present an innovative method using uniportal video-assisted thoracoscopic surgery under spontaneous ventilation anaesthesia (SVA) to perform tracheal surgery in a 46-year-old man with distal tracheal squamous cell carcinoma. SVA offered better exposure of the surgical field and facilitated anastomosis following a single incision. Such simplification of the ventilation strategy and uniportal incision accelerated the postoperative recovery and reduced the side effects of conventional anaesthesia.
INTRODUCTION
Complicated video-assisted thoracoscopic resections can be performed via a multiport incision under (endotracheal) intubationsupported anaesthesia. However, multiple incisions may cause more injuries and pain than a single incision [1] . Endotracheal intubation-supported general anaesthesia may also result in more postoperative discomfort for patients and complicate the resection and reconstruction. In order to simplify intraoperative ventilation, to provide better exposure, and to render recovery less painful, we used uniportal video-assisted thoracoscopic surgery combined with spontaneous ventilation anaesthesia (SVA) to treat one of our patients.
METHODS
A 46-year-old man complained of an irritating cough and dyspnoea of 1-month duration. Computed tomography showed a neoplasm (diameter, 29 mm) on the left posterior wall of the trachea close to the carina (Fig. 1A) . There was no evidence of mediastinal or distant metastasis. Argon plasma coagulation was applied so that the bronchoscope could pass the large tumour (Fig. 1B) . Multiple-punch biopsy had excluded invasion of the submucosa. The extent of the trachea requiring resection was within a safe resectable length. Therefore, surgery was a treatment option.
The patient was placed in a left lateral decubitus position after being anaesthetized. The details of anaesthetizing the patient were described previously [2] . A 4-cm incision was made after administration of local anaesthetics at the area, where the right anterior axillary line crosses the third intercostal space ( Fig. 2A) . Under thoracoscopy, the azygos vein was separated and stapled with a vascular stapler. After the mediastinal pleura were opened, the vagus nerve was dissected and suspended. Subsequently, the trachea was divided from the level of the suprasternal notch to the carina. After the trachea had been exposed, the operator carried out needle-guided bronchoscopy to reconfirm the extent of tumour margins and then opened the trachea. Reconstruction was initiated after a review of frozen sections confirmed that the margins on both sides were negative.
Reconstruction began from the membranous area of the upper trachea using 2/0 Prolene continuous sutures. Without the endotracheal tube or cross-field ventilation, the operative view was improved considerably and the anastomosis was completed rapidly (Fig. 2B) . After an anastomotic leak and active bleeding had been excluded, 2 Coated Vicryl Plus Antibacterial Sutures were used to enhance the anastomosis. An intrathoracic chest drainage tube was inserted and the incision was then closed. Finally, 2 prophylactic chin sutures were placed to fix the neck and to reduce extra tension on the anastomosis.
During the anastomosis for our patient, pulse oxygenation saturation (SpO 2 ) could be maintained at 90-92% for the remainder of the procedure. End-tidal CO 2 (EtCO 2 ) was held stable at 42 mmHg until completion of the anastomosis. Eventually, EtCO 2 settled at 33 mmHg.
Intraoperative blood loss measured about 50 ml and the total anastomosis procedure lasted about 30 min. The patient was discharged on postoperative day 12 after the chin sutures had been removed. Postoperative follow-up bronchoscopy and computed tomography at 9 months confirmed no signs of stenosis or tumour recurrence (Fig. 2C and D) . †The first two authors contributed equally to this study. 
COMMENT
Based on our extensive experience with spontaneous ventilation and the uniportal method, we elected to combine both approaches. Whereas the use of each of these methods alone has been described extensively, combining them in a tracheal operation is new.
In tracheal procedures, SVA provides a considerable advantage to the surgeon during anastomosis. A clear surgical field can be achieved, and suturing becomes easier without the interference of the endotracheal tube. These factors contribute to swift and precise completion of the anastomosis.
Due to the nature of the blood supply to the trachea, ischaemia is a common complication after tracheal surgery. To prevent ischaemia, we suggest the following: (i) the normal trachea should be preserved as long as possible and devascularisation should be kept to a minimum; (ii) the tissues surrounding the trachea should be protected and (iii) the prophylactic chin sutures preclude the necessity for an extension to improve the local blood supply.
Three major problems can occur during the operation: (i) bleeding; (ii) secretion and (iii) hypoxaemia. Arrest of bleeding can be achieved via an electric or an ultrasonic scalpel. Use of an electric scalpel should be avoided in the presence of high-frequency ventilation. Suction can be used to clear the surgical field by eliminating residual blood and to remove airway secretions. Airway secretions can also be reduced preoperatively with atropine and other measures. For an operation performed with SVA, it is vital to maintain SpO 2 up to 90%. Ventilation through a laryngeal mask and high-frequency ventilation are selected ways to maintain the SpO 2 . However, endotracheal intubation and mechanical ventilation are needed if SpO 2 decreases continuously.
The utility of the uniportal procedure has gained attention, but the advantages and disadvantages have to be verified. Nonetheless, these procedures have 2 important features. First, cooperation between the operator and the assistant, who is holding the thoracoscope, is more important than the need for cooperation in multiport surgery. To acquire more operating space and a clear view simultaneously, we pressed the thoracoscope against the incision for greater stability (Fig. 2A) . We used a 3-dimensional thoracoscope, which tremendously improved the operator's sense of space [3] .
CONCLUSION
In conclusion, a combination of non-intubated SVA and uniportal video-assisted thoracoscopic surgery achieved a positive outcome for our patient. As an innovative and less invasive alternative to a multiport system, the effectiveness of this combination should be verified in more patients.
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